We analyzed autophagy/mitophagy flux in vitro (C2C12 myotubes) and in vivo (mouse skeletal muscle) following the treatments of autophagy inducers (starvation, rapamycin) and a mitophagy inducer (carbonyl cyanide m-chlorophenylhydrazone, CCCP) using two immunodetection methods, ELISA and Western blotting, and compared their working range, accuracy, and reliability. The ELISAs showed a broader working range than that of the LC3 Western blots (Table 1) . Table 2 showed that data value distribution was tighter and the average standard error from the ELISA was much smaller than those of the Western blot, directly relating to the accuracy of the assay. Test-retest reliability analysis showed good reliability for three individual ELISAs (interclass correlation, Z 0.7), but poor reliability for three individual Western blots (interclass correlation, r 0.4) ( Table 3) .
a b s t r a c t
We analyzed autophagy/mitophagy flux in vitro (C2C12 myotubes) and in vivo (mouse skeletal muscle) following the treatments of autophagy inducers (starvation, rapamycin) and a mitophagy inducer (carbonyl cyanide m-chlorophenylhydrazone, CCCP) using two immunodetection methods, ELISA and Western blotting, and compared their working range, accuracy, and reliability. The ELISAs showed a broader working range than that of the LC3 Western blots (Table 1) . Table 2 showed that data value distribution was tighter and the average standard error from the ELISA was much smaller than those of the Western blot, directly relating to the accuracy of the assay. Test-retest reliability analysis showed good reliability for three individual ELISAs (interclass correlation, Z 0.7), but poor reliability for three individual Western blots (interclass correlation, r 0.4) ( 
Value of the data
The presented data indicated that the ELISA had smaller data distribution and was more repeatable to measure autophagy/mitophagy flux, compared with Western blot data.
These data could be helpful for many autophagy researchers to obtain more accurate and reproducible data using this ELISA technique.
These data could also be beneficial for researchers in other areas to adapt the ELISA-based assay strategy from the Western blot.
Data
We compared the ELISA with Western blot data from C2C12 myotubes and male wild-type C57BL/ 6 mouse skeletal muscle tissue in terms of the working range, accuracy, and reliability for autophagy/ mitophagy flux measurements. The ELISAs could surpass the Western blot in all criteria for quantification of autophagy flux. The ELISAs showed a broader dynamic range than the Western blot (5.3 versus 1.4, the ratio of the highest O.D. value to the lowest) ( Table 1) . The values of standard error from the ELISA were much smaller than those of the Western blot (P o0.05, Table 2 ), which implies the accuracy of the assays. When each of the three individual assays was compared, the ELISA was more reliable than the Western blot (interclass correlation, Z 0.7 versus r 0.4) ( Table 3) . 
Experimental design, materials and methods
We performed the autophagic flux assays using in vitro and in vivo LC3-II turnover measured by Western blot in the presence and absence of an autophagy inhibitor as previously described [1, 2] and the ELISA using LC3 antibodies following subcellular fractionation of mouse skeletal muscle cells and tissue as described in a recent paper [3] .
Measurement of autophagic flux in cultured cells
C2C12 myotubes grown on 10-cm dishes were incubated in amino acid and serum-free starvation buffer or treated with 10 μg/mL rapamycin or 25 μg/mL CCCP with and without 200 nM BafilomycinA1 for 8 h.
Measurement of autophagy flux in animals
Ten week old male wild-type C57BL/6 mice were divided into four groups: fed and starvation, or vehicle, rapamycin, and CCCP. Starvation was performed by removing food for 48 h. 10 mg/kg/day rapamycin, 4 mg/kg/day CCCP or vehicle was i.p. injected to mice daily for two days. Mice were also treated with and without 0.4 mg/kg/day colchicine administration for 48 h. Control mice received an equal volume of i.p. saline.
Membrane/cytosol fractionation
Subcellular fractionations from cultured cells or tissue were performed as previously described [4] . 
Mitochondrial/cytosol fractionation
Mitochondrial fractionations from cultured cells or tissue were performed as previously described [5] .
Sandwich ELISA assay
Following subcellular fractionation of mouse skeletal muscle cells and tissue, cytosolic, membrane, and mitochondrial fractions were analyzed through a sandwich ELISA using two LC3 antibodies, LC3 capture and HRP-conjugated LC3 detection antibodies as previously described [3] .
Immunoblot analysis
LC3 protein turnover and other protein levels were measured using immunoblot techniques as previously described [3] .
Statistical analysis
Data are presented as means 7 SD and were evaluated by a paired t-test or reliability analysis at p o 0.05.
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